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Attachment Pin for an Exhaust-Gas Muffler 
Background of the Invention 

In portable handheld work apparatus driven by an internal 
combustion engine, the hot exhaust gases of the engine are 
guided through an exhaust-gas muffler. Such work apparatus 
include chain saws, brushcutters , suction/blower apparatus or 
the like. The exhaust-gas muffler assumes considerable 
temperatures. An exhaust-gas catalytic converter, which is 
possibly integrated into the exhaust-gas system, brings about 
an after burning of incompletely combusted exhaust-gas 
components. A considerable increase of the temperature level 
in the exhaust-gas system can, under circumstances, take place 
because of the after burning in the exhaust-gas catalytic 
converter . 

An exhaust-gas muffler, which is equipped with an 
exhaust-gas catalytic converter as needed, is affixed to any 
desired apparatus part of the portable handheld work apparatus 
with one or several attachment pins. The attachment pins can 
be configured as threaded fasteners, stud bolts or the like and 
are especially subjected to mechanical vibration loads as well 
as thermal loads. The attachment pins define a thermal bridge 
between the exhaust-gas muffler, which is hot during operation 
and the comparatively cooler apparatus part. Temperature 
fluctuations in the exhaust-gas muffler, for example, because 
of frequently changing power outputs or starting and stopping 
of the engine can lead to a loosening of the attachment pins 
especially in combination with vibration loads resulting from 
the engine operation. When the apparatus part, which receives 
the attachment pins, is configured of a light metal, especially 



magnesium or a corresponding plastic material, a high heat 
entry via the attachment pin can lead to a creeping of the 
material of the apparatus in the region of the attachment pin. 
The creeping of the material receiving the attachment pin can, 
likewise, lead to an unwanted automatic loosening of the 
exhaust-gas muffler attachment. 

For a reliable attachment of an exhaust-gas muffler, 
configurations of attachment pins are known wherein a 
comparatively long threaded section is provided at the 
apparatus end. A relatively large transition surface can be 
provided for the introduced heat via the long threaded section 
threadably engaged in the housing part. During operation, a 
comparatively low temperature level is present on the end of 
the threaded section facing away from the exhaust-gas muffler. 
At least in this region, a permanently secure threaded 
connection can be obtained especially in association with an 
adhesive . 

A sufficient amount of structural space is not always 
available for accommodating the correspondingly long threaded 
section. A correspondingly long configuration of the 
attachment pin can, under certain circumstances, not lead to 
the desired success especially for a high temperature level 
caused by an exhaust-gas catalytic converter. An adhesive 
locking of the threaded fastener leads to a cost intensive 
assembly operation. Creeping of the material, which 
accommodates the threaded section, cannot be avoided under some 
circumstances, at least not in the hotter region of the 
threaded section. 
Summary of the Invention 

It is an object of the invention to provide an attachment 



pin for an exhaust-gas muffler which is improved in such a 
manner that a temperature stable fixation of the exhaust-gas 
muffler is possible with simple means. 

The attachment pin arrangement of the invention is for 
attaching an exhaust-gas muffler to an apparatus part of a 
portable handheld work apparatus driven by an internal 
combustion engine. The attachment pin arrangement includes: an 
attachment pin extending between the housing part and the 
muffler; and, the attachment pin including at least a partially 
exposed region between the housing part and the muffler and the 
region defining a cooling surface. 

According to a feature of the invention, an at least 
partially exposed region having a cooling surface is provided 
on the attachment pin between the exhaust-gas muffler and the 
apparatus part. At least part of the heat, which is introduced 
from the exhaust-gas muffler into the attachment pin, can be 
conducted away by means of radiation and/or convection via the 
cooling surface in the exposed region. The remaining heat flow 
is correspondingly reduced and is introduced into the apparatus 
part via the attachment pin by means of heat conduction. This 
remaining heat flow leads to a correspondingly reduced 
temperature level in the region of the receptacle of the 
attachment pin. The section of the attachment pin, which is 
accommodated by the apparatus part, can be configured to be 
correspondingly short which leads to an overall reduced volume 
of structure. A creeping of the material, which accommodates 
the attachment pin, can be reliably avoided. An additional 
adhesive locking of a threaded section, which is held in the 
apparatus part, can be omitted depending upon circumstances. 

According to another feature of the invention, at least 



one collar is provided to form a cooling surface. This collar 
extends peripherally about the attachment pin. The peripheral 
collar avoids a weakening of the cross section of the 
attachment pin and leads with simple means to a large area 
cooling surface which therefore is effective. The 
peripherally-extending collar can also be configured as a stop 
for an attachment pin to be threadably engaged in the apparatus 
part. A defined assembly position results during assembly 
without having to do more. A surface contact engagement of the 
peripherally-extending collar on the apparatus part leads to an 
areal introduction of remaining heat energy into the apparatus 
part. Unwanted temperature peaks are avoided with the areal 
contact. Alternatively, or even in combination with a 
peripherally-extending collar, a slot is provided extending 
about the attachment pin. A comparatively effective cooling 
surface can be obtained with simple means via the slot. A 
lesser cross section in the attachment pin results in this 
region in dependence upon the selected depth of the slot. The 
reduced cross section leads effectively to a reduced heat 
transfer through the attachment pin from the exhaust-gas 
muffler in the direction of the apparatus part accommodating 
the attachment pin. Here, it is practical to arrange a slot 
between a first collar and a second collar. The effect of 
large area cooling surfaces can thereby be combined with simple 
means with the action of the slot which limits the heat 
transfer . 

The cooling surfaces can be made available by a component, 
which is structured correspondingly on the surface, for 
example, in the form of a sleeve which can be pushed onto the 
attachment pin. According to another feature of the invention, 



the peripherally-extending collar is formed as one piece with 
the attachment pin. In addition to reduced manufacturing 
costs, a good heat transfer results from the core of the 
attachment pin into the peripherally-extending collar. The 
correspondingly high temperature level in the collar leads to a 
correspondingly high proportionate heat output . 

In an advantageous further embodiment, the attachment pin 
has at least one threaded section and the 

peripherally-extending collar is configured as a hexagon. In 
addition to the function as a cooling surface, the 
hexagonally-shaped collar can function as a projection which 
can be grasped by a work tool for imparting rotation. Via the 
hexagon, the attachment pin can be rotated in a simple manner 
into a corresponding threaded receptacle of an apparatus part. 
The attachment pin can be counter held with a suitable tool for 
tightening or loosening a holding nut for the exhaust-gas 
muffler . 

To further reduce the temperature level in the region of 
the apparatus part receiving the attachment pin, it can be 
practical to provide a heat insulating spacer means between a 
holding flange of the exhaust-gas muffler and a collar facing 
toward the holding flange. With the overall reduced 
introduction of heat from the exhaust-gas muffler into the 
attachment pin, the temperature level in this region is overall 
reduced. To obtain the same effect, it can also be practical 
to mount a heat insulating spacer means between the holding 
flange and a holding nut threadably engaged on the attached 
pin. One or even both spacer means can be correspondingly 
configured to have a large area. The holding flange is 
reliably held while avoiding excessive introduction of heat. 



For this purpose, the spacer means is configured as supporting 
washer, especially made of titanium or a heat-resistant 
duroplast. The suggested material selection leads to a high 
mechanical supporting capacity in combination with a low heat 
introduction into the attachment pin. The attachment pin 
itself can be made of steel. Steel has a high mechanical 
supporting capacity even at increased temperature levels. The 
thermal conductivity, which is disadvantageous in the present 
case, is adequately low with a corresponding selection of 
steel. With the selection of a heat resistant steel, a 
comparatively low material cross section can be selected 
whereby the unwanted heat transfer from the exhaust-gas muffler 
in the direction of the apparatus part, which receives the 
attachment pin, can be further reduced. 

In a practical further embodiment, one or both spacer 
means have a centering collar for the holding flange of the 
exhaust-gas muffler. In addition to a mechanical attachment 
which can be subjected to load, a precisely defined assembly 
position of the exhaust-gas muffler is achieved. Even with 
thermal or mechanical settlement, the holding flange cannot 
come in direct contact with the attachment pin. In this way, a 
good thermal insulation between the exhaust-gas muffler or its 
holding flange and the attachment pin is permanently ensured. 
Brief Description of the Drawings 

The invention will now be described with reference to the 
drawings wherein: 

FIG . 1 is a perspective view of a portion of a work 
apparatus having an exhaust-gas muffler including an 
exhaust-gas catalytic converter and two attachment pins having 
respective cooling surfaces; 



FIG. 2 is a side elevation view of the arrangement 
of FIG. 1 with a mounted exhaust-gas muffler ; 

FIG. 3 is a detail enlargement of the arrangement 
of FIG. 2 in the region of the attachment pin; and, 

FIG. 4 is an enlarged detail view of a variation of the 
arrangement of FIG. 3 with support washers each having a 
centering collar. 

Description of the Preferred Embodiments of the Invention 

FIG. 1 shows a perspective cutaway view of a portable 
handheld work apparatus 5 driven by an internal combustion 
engine (not shown) . Here, the work apparatus is a motor-driven 
chain saw by way of example. The work apparatus 5 can also be 
a brushcutter, a suction/blower apparatus or the like. An 
exhaust-gas muffler 2 is provided for directing away the 
exhaust gases of the engine and to attenuate noise. The 
exhaust-gas muffler includes an exhaust-gas catalytic 
converter 3 in the embodiment shown . 

The work apparatus 5 includes an apparatus part 4 which, 
in the embodiment shown, is a combined crankcase and cooling 
fan housing for the engine made of a magnesium die casting. The 
apparatus part 4 can be any part of the work apparatus 5 and 
can be made, for example, of aluminum, plastic or the like. 

The exhaust-gas muffler can be attached to the apparatus 
part 4 by means of attachment pins 1. The attachment pins 1 
are all configured the same and have a threaded section 12 at 
the apparatus end and a threaded section 11 at the exhaust-gas 
muffler end. One of the two attachment pins 1 shown is shown 
threadably engaged with its threaded section 12 in a threaded 
protuberance 19. The threaded protuberance 19 is configured as 
one piece with the apparatus part 4. The attachment pins 1 



each have first and second peripherally-extending 
collars (8, 9) approximately midway along the length thereof 
and a slot 10 is arranged between the two collars. The two 
peripherally-extending collars (8, 9) are configured as one 
piece with the attachment pins 1 and are configured as 
hexagonals 13. In the mounted state, the apparatus-end 
collar 9 lies in areal contact against the threaded 
protuberance 19 . 

The exhaust-gas muffler 2 includes a holding flange 14 for 
fixing on the attachment pin 1. The holding flange 14 can be 
pushed onto the muffler-end threaded section 11 of the 
attachment pin 1. Two support washers 18 can be pushed onto 
the threaded section 11. The holding flange 14 lies between 
the two support washers 18 in the assembled state. For fixing 
the exhaust-gas muffler 2, a holding nut 16 is provided which 
can be threadably mounted on the free end of the threaded 
section 11 . 

FIG. 2 shows the arrangement of FIG. 1 in a side elevation 
view. The exhaust-gas muffler 2 having the exhaust-gas 
catalytic converter 3 is fixed on the apparatus part 4 by means 
of the attachment pins 1. The apparatus part 4 of the work 
apparatus 5 includes a cooling air spiral 21 for a fan wheel 
(not shown) which is rotatably journalled about a rotational 
axis 20. An at least partially exposed region 6 is provided on 
the attachment pin 1 between the holding flange 14 of the 
exhaust-gas muffler 2 and the threaded protuberance 19 of the 
apparatus part 4 . 

FIG. 3 shows the arrangement of FIG. 2 in the region of 
the attachment pin 1. The attachment pin 1 is provided with 
cooling surfaces 7 in the region of the exposed region 6. The 
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cooling surfaces 7 are formed by the apparatus -end 
peripherally-extending collar 9, the muffler-end 

peripherally-extending collar 8 as well as by the slot 10 which 
lies therebetween. The depth of the slot 10 is selected in 
such a manner that the cross section of the attachment pin 1 at 
the slot base corresponds approximately to its cross section in 
the region of the threaded sections (11, 12) . Depending upon 
the application, a deeper or less deep slot can be practical. 
For configuring the cooling surfaces 7, the arrangement of a 
corresponding profile sleeve can be practical which can be 
pushed onto the attachment pin 1. 

The apparatus-end threaded section 11 is threadably 
engaged in the threaded protuberance 19 and is optionally 
provided with an adhesive lock. The apparatus-end collar 9 
lies in surface contact against the threaded protuberance 19 . 

The holding flange 14 of the exhaust-gas muffler 2 
(FIGS. 1 and 2) is held between the muffler-end collar 8 and a 
holding nut 16 threadably engaged on the muffler-end threaded 
section 12. A heat-insulating spacer (15, 17) in the form of a 
support washer 18 is mounted between the holding flange 14 and 
the collar 8 as well as between the holding flange 14 and the 
holding nut 16. The heat-insulating spacers (15, 17) are made 
of titanium or a heat-resistant duroplast. The attachment 
pin 1 is made of steel. 

In lieu of the threaded connection of the attachment pin 1 
with the threaded protuberance 19 as shown, a pressed-in 
attachment pin as a stud bolt or other suitable configuration 
can be practical. 

FIG. 4 shows a variation of the arrangement of FIG. 3 
wherein the spacers (15, 17) in the form of support washers 18 



face each other and each has a circular-round center collar 22. 
The center collar 22, in each case, engages without play in a 
bore of the holding flange 14 of the exhaust-gas muffler 2. 
The exhaust-gas muffler 2 is then not in direct contact with 
5 the attachment pin 1 . 

It is understood that the foregoing description is that of 
the preferred embodiments of the invention and that various 
changes and modifications may be made thereto without departing 
from the spirit and scope of the invention as defined in the 
10 appended claims . 
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